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» Statistical data Is often
organised as data cubes,
where each cell contains
a measure described
based on a number of
dimensions
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Lifecycle

Processed raw:data
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Discover and pre-process (1)

IBM Cognos Viewer - kubus_studieniveau_nwwz eahermanpa
(=! Deze versie behouden v | v | [@] + [ Dit rapport toevoegen v
aantal 1999 2000
Nwwz < 25 jaar 25 tot 50 jaar >= 50 jaar Leeftijdsgroep: geen filter < 25 jaar
laaggeschoold =~ mi oold = hooggeschoold = Studieniveau:  laaggeschoold = mi oold hooggeschoold = Studieniveau: | laaggeschoold = mi oold hooggeschoold = Studieniveau: | laaggeschoold | middengeschoold | hooggeschoold | Studieniveau: ' laaggeschoold
geen filter geen filter geen filter geen filter
24001 79 82 22 183 296 169 40 505 38 9 2 49 413 260 64 737 61
Aarschot
24007 20 19 6 45 84 41 13 138 12 3 0 15 116 63 19 198 14
Beaiinendiik
24008 / 16 15 2 33 53 26 8 87 7 2 1 10 76 43 11 130 11
Bekkevoort
24009 / 9 17 5 31 26 28 23 77 9 2 3 14 44 47 31 122 7
Bertem L L
24011 / 10 9 6 25 52 37 22 111 11 3 2 16 73 49 30 152 14
Bierbeek
24014 / 17 17 4 38 65 45 21 131 15 4 0 19 97 66 25 188 11
Boortmeerbeek
24016 / 10 5 3 18 39 20 13 72 6 1 0 7 55 26 16 97 10
Boutersem ]
24020 / Diest 97 77 12 186 314 171 45 530 34 8 4 46 445 256 61 762 63
24028 / 13 11 1 25 76 43 5 124 4 2 0 6 93 56 6 155 11
Geetbets
24033 23 25 2 50 70 63 27 160 19 8 2 29 112 96 31 239 17
Haacht
24038 / Herent 30 18 7 55 95 75 47 217 12 6 4 22 137 99 58 294 29
24041 10 12 2 24 61 33 15 109 7 2 1 10 78 47 18 143 14
Hoegaarden
Meer

Ar.Leuven 1.078 954 278 2.310 3.926 2.535 1.319 7.780 532 189 133 854 5.536 3.678 1.730 10.944 936




Discover and pre-process (2)
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a Tidy Data
16
17
o Hadley Wickham
20 RStudio
21
22
23
24
25 Abstract
26 A huge amount of effort is spent cleaning data to get it ready for analysis, but there
gg has been little research on how to make data cleaning as easy and effective as possible.
29 This paper tackles a small, but important, component of data cleaning: data tidying.
30 Tidy datasets are easy to manipulate, model and visualise, and have a specific structure:
31 each variable is a column, each observation is a row, and each type of observational unit
2 is a table. This framework makes it easy to tidy messy datasets because only a small
33 set of tools are needed to deal with a wide range of un-tidy datasets. This structure
34 also makes it easier to develop tidy tools for data analysis, tools that both input and
35 output tidy datasets. The advantages of a consistent data structure and matching tools
36 are demonstrated with a case study free from mundane data manipulation chores.
37
38 Keywords: data cleaning, data tidying, relational databases, R.
39
40
41 G| |
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Standards

WaC

The RDF Data Cube Vocabulary
W3C Recommendation 16 January 2014

W3C Recommendation

This version:
http://www.w3.org/TR/2014/REC-vocab-data-cube-20140116/
Latest published version:
http://www.w3.0rg/TR/vocab-data-cube/
Implementation report:
http://www.w3.0rg/2011/gld/wiki/Data_Cube_Implementations
Previous version:
http://www.w3.0rg/TR/2013/PR-vocab-data-cube-20131217/
Editors:
Richard Cyganiak, DERI, NUI Galway
Dave Reynolds, Epimorphics Ltd
Contributors:
Jeni Tennison

Please refer to the errata, a list of issues with this document discovered after publication.

This document is also available in this non-normative format: diff to previous version

The English version of this specification is the only normative version. Non-normative translations may also be available.

Copyright ® 2012-2014 W3C® (MIT, ERCIM, Keio, Beihang), All Rights Reserved. W3C liability, trademark and document use rules apply.




Classes

x DataSet

« DataStructureDefinition
- ComponentSpecification

+ Observation




gb:DataSet

@ gb:DataStructureDefinition
— & scovo:Dataset

1 gb:component : gb:ComponentSpecification
0 gb:sliceKey : qb:SliceKey

:structure

) gb:DataSet |
0 gb:slice : gb:Slice |
0 gb:structure : gb:DataStructureDefinition

=

<http://id.vlaanderen.be/statistieken/dg/kubus-studieniveau-nwwz#id>
a gb:DataSet ;




gb:DataStructureDefinition
I

® gb:ComponentSet

0 gb:attribute : gb:AttributeProperty

0 gb:componentProperty : gb:ComponentProperty
I gb:dimension : gb:DimensionProperty

I gb:measure : gb:MeasureProperty <
0 gb:measureDimension : gb:DimensionProperty

/V
@ gb:ComponentSpecification /

" gb:componentRequired : boolean ) gb:DataStructureDefinition

"7 gb:order : int <b W gb:component : gb:ComponentSpecification
. ) ) gb:component . i

I gb:componentAttachment : rdfs:Class W gb:sliceKey : gb:SliceKey

<http://id.vlaanderen.be/statistieken/dg/kubus-studieniveau-nwwz/dsd#id>




12.4 Dimensions, Attributes, Measures

See Section Dimensions, attributes and measures.

Class: qb:Attachable
Abstract superclass for everything that can have attributes and dimensions.

Class: qb:componentpProperty Sub class of: rdf:property
Abstract super-class of all properties rep

Class: . . Sub cl - <http://id.vlaanderen.be/statistieken/dg/kubus-studieniveau-nwwz/dsd#id>
ass: gb:DimensionProperty SUD Class Or: ql a gb:DataStructureDefinition :

The class of component properties whick . component [a gb:ComponentSpe
gb:dimension statsvl:refArea

Class: qb:Attributeproperty SUub class of: ql ]
gb:dimension statsvl:timePeriod
Class: qb:Measurerroperty Sub class of: gb:( 1
The class of component properties whict gb:component [ a gb:ComponentSpecification -
gb:dimension sdmx-dimension:sex h
Class: qb:codedproperty Sub class of: qb :Col 1;

Superclass of all coded component prop gb:component [ a gb:ComponentSpecification ;
gb:dimension statsvl:ageGroup
l;
gb:component [ a gb:ComponentSpecification ;
gb:dimension statsvl:educationLev
l;
gb:component [ a gb:ComponentSpecification ;
gb:measure statsvl;jobSeekers

].
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Pre-existing

sdmx-dimension:sex a gb:DimensionProperty , gb:CodedProperty , rdf:Property ;
rdfs:comment  "The state of being male or female."@en ;
rdfs:isDefinedBy <http://sdmx.org/wp-content/uploads/2009/01/01_sdmx_cog_annex_1 cdc_2009.pdf> ;
rdfs:label "Geslacht"@nl , "Sex"@en ;




v @ <http://id.vlaanderen.be/statistieken/concept/leeftiidsgroep_00-24#id>

> & <http://id.vlaanderen.be/statistieken/concept/leeftijdsgroep_00-14#id>

. L . \ * <http://id.vlaanderen.be/statistieken/concept/leeftijdsgroep_45-49%id=
> 4 <http://id.vlaanderen.be/statistieken/concept/leeftijdsgroep_15-19#id> skos:altLabel = de leeftiidsgroap va...
4 <http://id.vlaanderen.be/statistieken/concept/leeftijdsgroep_20-24#id> skos:prefLabel = 45-49

#* <http://id.vlaanderen.be/statisticken/concept/leeftijdsgroep_25-49#id>
4 <http://id.vlaanderen.be/statistieken/concept/leeftijdsgroep_25-29#id>
4 <http://id.vlaanderen.be/statistieken/concept/leeftijdsgroep_30-34#id>
4 <http://id.vlaanderen.be/statistieken/concept/leeftijdsgroep_35-39#id>
4 <http://id.vlaanderen.be/statistieken/concept/leeftijdsgroep_40-44#id>
4 <http://id.vlaanderen.be/statistieken/concept/leeftijdsgroep_45-49#id>

vé <http://id.vlaanderen.be/statistieken/concept/leeftijdsgroep_50+#id>
4 <http://id.vlaanderen.be/statistieken/concept/leeftijdsgroep_50-54#id>
4 <http://id.vlaanderen.be/statistieken/concept/leeftijdsgroep_55-59#id>
4 <http://id.vlaanderen.be/statistieken/concept/leeftijdsgroep_60-64#id>
> & <http://id.vlaanderen.be/statistieken/concept/leeftijdsgroep_65+#id>

* <http:/fid.vlaanderen.be/statistieken/concept/leeftijdsgroep_40-448&id>

skos:altLabel = de leeftijdsgroep va...
skos:prefLabel = 40-44

* <http:/fid.vlaanderen.be/statistieken/concept/leeftijdzgroep_35-398id=

skos altLabel = de lesftiidsoroen va_.

sdmx-code:sex a sdmx:CodelList , skos:ConceptScheme ;

skos!
S1a rdfs:label = Coni
St skos:definition =
&3 skos:exam ple =

ita skos:scopeMote

rdfs:label "Code list for Sex (SEX) - codelist scheme"@en ;

rdfs:seeAlso sdmx-code:Sex ;

skos:definition  <http://sdmx.org/wp-content/uploads/2009/01/02_sdmx_cog_annex_2_cl_2009.pdf>;
skos:hasTopConcept sdmx-code:sex-U , sdmx-code:sex-M , sdmx-code:sex-F , sdmx-code:sex-N , sdmx-code:sex-T ;
skos:notation "CL_SEX";

skos:note "This code list provides the gender."@en ;

skos:prefLabel  "Code list for Sex (SEX) - codelist scheme"@en .

* <http://id.vlaanderen.be/statistieken/conceptscheme/leeftijdsgroepentid>

skos:prefLabel = leeftijdsgroepen

* <http:/fid.vlaanderen.be/statistieken/concept/leeftijdsgroep_25-29&id>

* r:httﬁ_:."."iu:l.\rlaanderen.befstatistiekenfu:nnceptr’leeftiidsgrﬂep 00-248id> skos:altLabel = de lesftijdsgroep va...
skos:altlabel = de leeftidsaroep va... skos:prefLabel = 25-29

skos:prefLabel = 00-24
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An SKOS extension for representing statistical classifications

Unofficial Draft 28 May 2014

Editor:
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skos:broader/narrower ->
- generic (generic-specific)
- partitive (whole-part).

statistical classifications are structured according to
levels

skos:related

- causal,

- seqguential,

- temporal

mapping
- e.g. NACE 2003 & NACE 2008
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Hierarchical relations

<http://id.fedstats.be/nis/11022#id>
a skos:Concept ;
xkos:isPartOf <http://id.fedstats.be/nis/11000#id> ;
void:inDataset <http://id.fedstats.be/dataset/nis#id> ;




<http://id.fedstats.be/classificationlevel/province#id>
a xkos:ClassificationLevel ;
xkos:depth  "2""xsd:positivelnteger ;




NIS

Codelists by Statistics Belgium HTML JSON-LD TURTLE N-TRIPLES XML

Eigenbrakel

Pref Label SfeElaloleeIqE In Scheme ENISYeelelEllISs

I iPEI=NsM N|S dataset Neo)=|ilelsll 25014

NSl hitp://www.w3.0rg/2004/02/skos/coret...

http://www.w3.0rg/2004/02/skos/
- core#Concept

geze sl Arrondissement Nijvel (25000)

References from other resources

VERYEnl ssiteul Gemeente




Status

<http://id.vlaanderen.be/statistieken/dg/kubus-studieniveau-nwwz/dsd#id>
a gb:DataStructureDefinition ;

gb:component [ a qb:ComponentSpe_
gb:dimension statsvl:refArea
1;

gb:component [ a qb:ComponentSpec_
gb:dimension statsvl:timePeriod
1;
gb:component [a gb:ComponentSpecification ;
gb:dimension sdmx-dimension:sex
1;
gb:component [a gb:ComponentSpecification ;
b:dimension statsvl:ageGrou




Eigen dimensie

statsvl:refArea a
rdfs:comment
rdfs:label
rdfs:range

gb:DimensionProperty , rdf:Property ;
“The country or geographic area to which the measured statistical phenomenon relates."@en ;
"Referentie Area"@nl ;
skos:Concept ;




DSD

<http://id.vlaanderen.be/statistieken/dg/kubus-studieniveau-nwwz#id>
rdf:type gb:DataSet ;

gb:structure <http://id.vlaanderen.be/statistieken/dg/kubus-studieniveau-nwwz/dsd#id> ;
rdfs:label "Kubus studieniveau nwwz"@nl ;

<http://id.vlaanderen.be/statistieken/dg/kubus-studieniveau-nwwz/dsd#id>
rdf:type gb:DataStructureDefinition ;
gb:component |
rdf:type gb:ComponentSpecification ;
gb:dimension statsvl:ageGroup ;
1;
gb:component [
rdf:type gb:ComponentSpecification ;
gb:dimension statsvl:educationLev ;
1;
gb:component [
rdf:type gb:ComponentSpecification ;
gb:dimension statsvl:refArea ;




statsvl:ageGroup
rdf:type gb:DimensionProperty ;
rdf:type rdf:Property ;
gb:codeList <http://id.vlaanderen.be/statistieken/conceptscheme/leeftijdsgroepen#id> ;
rdfs:comment "The length of time that a person has lived in age groups."@en ;
rdfs:label "Leeftijdsgroep"@nl ;
rdfs:range skos:Concept ;

statsvl:educationLev
rdf:type gb:DimensionProperty ;
rdf:type rdf:Property ;
gb:codeList <http://id.vlaanderen.be/statistieken/conceptscheme/scholingsgraden#id> ;
gh:concept sdmx-concept:educationLev ;

rdfs:comment "The highest level of an educational programme the person has successfully completed."@en ;

rdfs:label "Opleidingsniveau"@nl ;
rdfs:range skos:Concept ;
rdfs:subPropertyOf sdmx-concept:educationLev ;

statsvl:jobSeekers
rdf:type gb:MeasureProperty ;
rdf:type rdf:Property ;
rdfs:comment "Total amount"@en ;
rdfs:label "aantal niet-werkende werkzoekenden"@nl ;
rdfs:range xsd:integer ;
rdfs:subPropertyOf sdmx-measure:obsValue ;

statsvl:refArea
rdf:type gb:DimensionProperty ;
rdf:type rdf:Property ;
gb:codelList <http://id.fedstats.be/conceptscheme/nis#id> ;
gb:concept sdmx-concept:refArea ;
rdfs:comment "The country or geographic area to which the measured statistical phenomenon relates."@en ;
rdfs:label "Referentie Area"@nl ;
rdfs:range skos:Concept ;
rdfs:subPropertyOf sdmx-dimension:refArea ;

statsvl:timePeriod
rdf:type gb:DimensionProperty ;
rdf:type rdf:Property ;
gb:codelList <http://id.vlaanderen.be/statistieken/conceptscheme/jaren#id> ;
gb:concept sdmx-concept:timePeriod ;
rdfs:comment "The period of time or point in time to which the measured observation refers."@en ;
rdfs:label "Periode in de tijd"@nl ;
rdfs:range skos:Concept ;
rdfs:subPropertyOf sdmx-dimension:timePeriod ;

26



gb:Observation

<http://id.vlaanderen.be/statistieken/dg/kubus-studieniveau-nwwz/observatie/O#id>
rdf:type gb:Observation ;
statsvl:ageGroup <http://id.vlaanderen.be/statistieken/concept/leeftijdsgroep_00-24#id> ;
statsvl:educationLev <http://id.vlaanderen.be/statistieken/concept/scholingsgraad_laag#id> ;
statsvl:jobSeekers "10"xsd:int ;
statsvl:refArea <http://id.fedstats.be/nis/11001#id> ;




‘vf\'iproject.clj X mproperties-cube-?,.clj X

o

r

[

; This is a property file setting all required configurations to produce an RDF data cube w.

Set the number of sheets to be loaded from a workbook and noisy headers irrelevant to obsi
Value: a vector of integers
Example: To load the first 2 sheets and remove the first row from each of them, please wr.

:noisy-headers [1 1]

Set the column names for a loaded dataset.
Value: a vector of strings
Example: [Ilall Ilbll IICII]

:column-names ["city-id-name" "time-period" "age" "sex" "education-level" "number"]

Set the columns that requires to be filled down with values when a value spans multiple ri
Value: a vector of column names contained in the aforementioned column name definition.
Example: ["a" "b"]

:columns-to-fill-down ["city-id-name" "time-period" "age" "sex"]

Set the columns that requires to be filled with given values when there are empty cells il
Value: a map with column names as keys and corresponding values to be filled in the columi
Example: {"a" @ "b" "zero"}

:rcolumns-to-fill-value {}

Set the columns that MUST BE non-blank. All the rows with empty cells at the given column:
Value: a vector of column names
Example: ["c"]

:non-blank-columns ["number"]

Set the columns that require type conversion. For example, in order to manipulate a time |
Value: a vector of maps of column names and corresponding type conversion functions to be
Example: [{:col-name "a" :func "str"} {:col-name "b" :func "int"} {:col-name "c" :func "f

:columns-type-cast

{:col-name "time-period"
:func "str"}

{:col-name "number"
:func "int"}

]
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contact.csv ® ol contact.sparqg|

contact.sparq|l

4 columns, 500+ rows 1 skos: <http://www.w3.0rg/2004/02/skos/core
2 org: <http://www.w3.0rg/ns/org

11.95 MB, Comma-Separated, UTF-8 3 rov: <http://www.w3.org/ns/regorg
EntityNumber EntityContact ContactType Value ‘51 l-ocgi :Epl W\'{ w3 Orgfnsflgcg

oaf: p://xmlns.com/foa
LAni iz 2 L 967 2_8 LN 6 rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns
0200.362.111 ENT EMAIL info@iecbw.be 7 rdfs: <http://www.w3.org/2000/01/rdf-schema
0200.362.111 ENT WEB www.iecbw.be/ 8 schema: <http://schema.org
0200.362.408 ENT TEL 081 61 42 48 9 vcard: <http://www.w3.0rg/2006/vcard/ns
0200.362.408 ENT EMAIL secretariat@isbw.be
0201.310.929 ENT TEL 089/32.39.50 7URI ?7prop ?Value
0201.310.929 ENT EMAIL info@iglimburg.be
0201.543.234 ENT TEL 071 44 00 40 file:contact.csv
0201.543.234 ENT EMAIL info@icdi.be REPLACE (ENCODE_FOR_URT ( ?EntityNumber), "\\.",'_' ?kort
0201.645.281 ENT TEL 0712028 11 URI (concat('http: kbo be/organisation/', ?kort, "'
0201.645.281 ENT EMAIL info@igretec.com IF(?ContactType="'TEL', vcard:hasTelephone, IF(?ContactType="'EMAIL', vcard:hasEmail, vcard:hasURL ?prop
0202.395.052 ENT TEL 04/367 84 11
0202.395.052 ENT EMAIL info@cile.be

0203.201.340 ENT TEL 022212111

AAAA AAa A A — —aan oA
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Constraint checkinc

IC-1. Unique DataSet i branch: master - NoSPA-RDF-Data-Cube-Validator / + =
Every gb:observation has exactly one associated gb:pataset. Deleted jar files from repository, uploaded them to the release page
£ yyz1989 authored on Jan 27 latest commit b48b3ae9sl e
ASK {
{ 8 src/main Fixed a small sign bug, re-evaluated the performance 3 months ago
# Check observation has a data set
?obs a gb:Observation .
FILTER NOT EXISTS { ?obs gb:dataSet ?datasetl . } @ o HpeiolEiesles U
UNION
} # Chec]{{ has just one data set B README.md Deleted jar files from repository, uploaded them to the release page 3 months ago
?obs a gb:Observation ;
gb:dataSet ?datasetl, ?dataset2 . B largeTest.ttl A new release with packaged jar files 3 months ago
FILTER (?datasetl != ?dataset?)
} = pom.xmi A new release with packaged jar files 3 months ago
}
B test.tl Created property file to deal with file paths 6 months ago
IC-2. Unique DSD README.md

Every gb:pataset has exactly one associated gb:patastructurebefinition.

> NoSPA RDF Data Cube Validator

ASK {
{
# Check dataset has a dsd
?dataset a gb:DataSet .

FILTER NOT EXISTS { ?dataset gb:structure ?dsd . } Introduction
} UNION {
# Check has just one dsd o . o . L . . L
?dataset a gb:DataSet ; This is an RDF Data Cube Validator. Its significant difference from other existing validators is that it is
PILeeR (rdedl 1= rauds) o not based on SPARQL queries, as its name “NoSPA”. Jena library is used to manipulate RDF models.
} The official SPARQL queries for constraint checks are interpreted and parsed by this validator to

search functions with nested statement listing functions provided by Jena and filters for different
conditions. It has an outstanding performance because the entire process is executed in memory. |
IC-3. DSD includes measure believe that it is valuable to sacrifice some memory for saving time.

Every gb:patastructurebefinition must include at least one declared measur: Here are some references and knowledge background for this tool:

e * The official RDF data cube spec: The RDF Data Cube Vocabulary

?dsd a gb:DataStructureDefinition . * Jena API: Apache Jena

FILTER NOT EXISTS ?dsd gb: t b: tP t b
X S e s a GRS e e S A « The official SPARQL spec: SPARQL 1.1 Query Language
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RShiny - Cubes

Werkzoekenden (NWW?Z) volgens studieniveau

selecteer type grafiek

niveau referentiegebied

‘ lijngrafiek (aantal) - ’

‘ Gemeente v ’

. Toonruwedata | Toon SPARQL resultaten
gebied(en)

Leuven Mechelen

Werkzoekenden (NWWZ) volgens studieniveau
geslacht

Vrouwelijk v

leeftijdsgroep 250

00-24 -

studieniveau

200
Laaggeschoold v

Aantal

150

100

2000 2002 2004 2006 2008 2010

Jaar
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Compatibility Explorer

Please select a cube to create links:
Kubus arbeidsmarkt swse

ar

Create links

Add measure.

An expansion cube is capable to add a new measure to an original cube
If: 1) both cubes have the same dimensions, ii) the expansion cube has at
least the same values at each dimension of the original cube (it may
contain more values than the original cube) and iii) the expansion cube
has at least one measure that does not exist at the original cube.

Add value to dimension.

An expansion cubes is compatible to add a new value to a dimension of
an original cube if: i) both cubes have the same dimensions, ii) both
cubes have the same measures and iii) the expansion cube has at least
one value more than the original cube at the expansion dimension and
has the same values with the original cube at all the rest dimensions.
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Jala Latalogue managemen

solution

(Fories ) ( @

€ ™ B = a U — =

Data Topics ics Countries Analysis Collection Components
Catalogues Tasks Summary Overview

o
=

© Topic © Datasets =

Business_Finance 2193 View
Disaster_Accident 335 View
Education 2361 View
Entertainment_Culture 202 View
Environment 964 View
Health_Medical_Pharma 612 View
Hospitality_Recreation 180 View
Human Interest 415 View
Labor 923 View
Law_Crime 398 View
Other 78 View
Politics 322 View
Religion_Belief 268 View
Social Issues 2526 View
Sports 66 View
Technology_Internet 721 View
War_Conflict 51 View
Weather 11 View




http://json-stat.org/samples/galicia.json connect

OLAP-like b i
ike browsing Need help with the wiki syntax? Ha\

Population by province of residence, place of birth, age, gender, and year in Galicia

@ . HL H2 H3 H4 H5 | Rows & Columns
T — hoeorou B Paceororn -
* The country or ge Meer info over deze [http:/. Filters
o[
Aalst (Aalst) <br/> [ 2001 |5
Aalte {{#widget: DataCubeTrecResu [Jill Ourense |
r
icon = '/favicon.ico'
. - f Constants
Aarschot | title = 'Gebruikte Dimen:
| query = 'SELECT DISTINCT RS ()
Aartselaar WHERE
{<http://id.statistiek.vlaa: Total County of Another county in the same Another province of In another autonomous Abroad
Affligem . " b residence province Galicia community
?structure gb:c:
Alk 2component qb‘d Total 338,446 202,971 78,981 17,219 16,110 23,165
en e gb:d
X ?parent 0-4 9,364 7,339 1,118 242 286 379
Alveringem } ORDER BY Z7label’ 5-9 11,161 8,039 1,512 324 415 871
b} TE
Antwerpen 14 13,668 9,239 2,023 390 597 1,419
<br/>
Anzegem ::' 17,447 11,697 2,614 452 849 1,835
Ardooie == Visualisaties == 20-
24 22,348 14,033 3,400 815 1,460 2,640
Visual dimensions = SR e ::' 22,813 12,656 3,837 934 1,573 3,813
Select the two dimens Meer info over deze [http:/,
Column ; =
Headings: ( The perio 3 22,117 11,169 4,956 1,099 1,580 3,313
ROWS {{#widget: DataCubeBrowser
(values in @ defaultLang = 'nl' ::' 21,536 10,068 5,995 1,351 1,590 2,532
first " _
column): | useCodelists = false a0-
| dataCubeURI = '<http://ic |44 22,300 10,666 6,918 1,578 1,475 1,663
| asynch = true
o 20,194 10,175 6,227 1,603 1,208 981
50_ 2N KR 1N ani A 247 1 BE2Q 1 NEA AN
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OpenCube OLAP Browser new gen.

Please select a cube to visualize:

- Kubus studieniveau nwwz
Language s s
Select the language of the visualized data: 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
nl
23 36 46 41 51 41 50 55 55 51 57 59
. . 7 2 6 5 7 6 8 11 11 16 12 16
Dimensions
["1The country or geographic area to which the
measured statistical phenomenon relates. 4 > > > 11 12 14 16 17 12 14 23
@ The period of time or point in time to which the
measured observation refers. 7 4 7 10 9 12 15 10 11 12 13 14
[1The length of time that a person has lived or
a thing has existed. 2 2 8 7 4 2 1 4 1 8 5 7
¥ The state of being male or female.
[1The highest level of an educational programme 2 0 0 2 1 2 5 3 3 1 5 7
the person has successfully completed.
0 0 0 0 1 2 2 5 4 3 4 5
Measures
@ Total amount 168 236 315 365 362 333 436 462 486 470 529 593
1 2 3 3 5 4 5 4 5 7 3 4
Columns: The period of time or point in time... ; 2 3 2 0 0 2 3 2 0 . 2
Rows: ~ The country or geographic area to w...
Filter:
The length of time
that a person has
lived or a thing has lM
existed.:
The state of being . S
male or female.:  Mannelijk
The highest level of
an educational
programme the 7
person has ' hooggeschoold
successfully
completed.:




Transform

Processed raw:data
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Aggregator

Please select cube for which you want

http:md.waanderen.befstatistiekenqufkubus}Aggl’egatiOn across a dimension.
enable OLAP-like browsing for Semcmdj In this case the observations are aggregated across one of the
‘dimensions of the cube. For example, compute the SUM of the
enable OLAP-like browsing for all 'sales over time and thus ignore the time dimension of the cube.
This type of aggregation enables the “Add Dimension” functionality

enable Roll-up browsing for selected cn.j of the OpenCube Expander.
Aggregation across a hierarchy.

In this case the observations are aggregated across a hierarchy of a |
\dimension. For example, if a cube contains the election results at
'municipality level, then the Aggregator can compute the results at
'region and at country level with the prerequisite that the
corresponding hierarchy (municipality — region— country) exists.

This type of aggregation enables the “Add hierarchy” functionality of |
'the OpenCube Expander.

The process may take long depending on %
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OpenCube Slicer

Please select the dimensions to fix for the slice:

[ 1 The highest level of an educational programme the person has successfully
completed.

[ The state of being male or female.
@ The length of time that a person has lived or a thing has existed.

@ The country or geographic area to which the measured statistical phenomenon
relates.

[ 1 The period of time or point in time to which the measured observation refers.

Please select the values of the fixed dimensions for the slice:

The country or geographic area to which the measured statistical
phenomenon relates.
 Leuven

v

The length of time that a person has lived or a thing has existed.
- 50+ B

~ createSlice




OpenCube Expander

OpenCube Expander

Please select a cube:
- Kubus arbeidsmarkt swse




Example: Start with an initial cube

e

Please select a cube:
| http://eurostat linked-statistics_org/data/med_eg3 ﬂ

%) Cube Dimensions

= @ Energy indicator
@8 Final energy consumption - Industry
# Final energy consumption - Iron and steel industry
@9 Final energy consumption - Non-ferrous metal industry
@9 Final energy consumption - Chemical industry
@9 Final energy consumption - Ore extraction (except fuels) indust
#% Final energy consumption - Food, drink and tobacco industry
#% Einal energy consumption - Textile, leather and clothing industry
&% Final energy consumption - Paper and printing industry
#% Final energy consumption - Engineering and other metal industry
@9 Final energy consumption - Other non-classified industries
@8 Final energy consumption - Adjustment

= @ Geopolitical entity (reporting)
= @ Products

MeQSU[’es — Cube measures:

1. obsValue

Please select an operation:
| Add value to level v

Operatio nS _— Energy indicator v

Execute operation

2 April 2015, Waternet, Amsterdam Platform Linked Data




Example: Discover & Select compatible cubes

Available values to add to dimension: Energy indicator: —

http://eurostat.linked-statistics.org/data/med_eg5
Final energy consumption - Agriculture

Final energy consumption - Households

Final energy consumption - Households/Services
Final energy consumption - Other Sectors

Sl

http:/ /eurostat.linked-statistics.org/data/med_eg21
. Input to autoproducer thermal power stations

. Input to blast-furnace plants

. Input to coke-oven plants

. Input to district heating plants

. Input to gas-works

. Input to nuclear power stations

. Input to patent fuel and briquetting plants

. Input to public thermal power stations

. Input to refineries

Please select a cube:
[ http://eurostat.linked-statistics org/data/med_eg3 v

# Cube Dimensions

= @ Energy indicator
# Final energv consumption - Industry
@ Final energy consumption - Iron and steel industry
@ FEinal energy consumption - Non-ferrous metal industry
@9 Einal energy consumption - Chemical industry ® . Output from Refineries C o
@ Einal energy consumption - Ore extraction (except fuels) industry . Output from autoproducer thermal power stations O m pa I e C U es O
@9 Final energy consumption - Foed, drink and tobacco industry . Output from blast-furnace plants

@ Einal energy consumption - Textile, leather and clothing industry
@9 Final energy consumption - Paper and printing industry

O 0 N b WN e

[
=]

[
w N

. Output from coke-oven plants

@9 Einal energy consumption - Engineering and other metal industry L% Output rony dighict eatin plants G d d I ew va I U e (S) to G
# Final energy consumption - Other non-classified industries 15. Output from gas-works -
# Final energy consumption - Adjustment 16. Output from nuclear power stations

-t
~l

@ ¥ Geopolitical entity (reporting)
@ @ Products

ey
@

. Output from patent fuel and briquetting plants I I d H H

. Output from public thermal power stations eve I I I I ns I O n

. Transformation input

. Transformation output

[
[Y=]

~N
o

Cube measures:
1. obsValue http:/ /eurostat.linked-statistics.org/data/med_eg22

Consumption - Energy sector

Distribution losses

Energy available for final consumption

Final energy consumption

Final non-energy consumption

Final non-energy consumption - Chemical industry

Final non-energy consumption - Non-chemical industries

Please select an operation:
| Add value to level v ®

| Energy indicator v

R L ol ]

| Execute operation |

http://eurostat.linked-statistics.org/data/med_eg4
Final energy consumption - Air transport

Final energy consumption - Inland navigation

Final energy consumption - Rail transport

Final energy consumption - Road transport

Final energy consumption - Transport

€
Fst Bz

| Add attribute values |

2 April 2015, Waternet, Amsterdam Platform Linked Data




Example: Browse an expanded view of the initial cube

Dimensions Measures Language

Summarize observations by adding/removing dimensions: Select the measures to visualize: Select the language of the
¥ Energy indicator ¥ obsValue visualized data:

¥ timePeriod en v

¥ Geopolitical entity (reporting)

¥ Products

P ruer a
“ Energy indicator - All petroleum products - All products * BKB/PB ° Biomass and renewable wastes - Coke ° Crude oil and NGL - Derived gases * D

Final energy
consumption - 1513.55 2082.37 0 50.16 0 0 0
Adjustment

Final energy
consumption - 1398.48 1643.75 0 0 0 0 0
Agriculture

Final energy

consumption - 0 0 0 0 0 0 0
Chemical industry

Final energy

consumption -

Engineering and 0 20.85 0 0 0 0 0
other metal industry

Final energy

consumption - Food,

drink and tobacco 2aae 426.48 0 Y 0 0 0
industry

Final energy
consumption - 1362.54 2757.07 0 469.92 0 0 0
Households

Final energy
consumption - 2801.63 4559.63 0 499.62 0 0 0
Households/Services

Final energy
consumption - 1769.07 2554.78 0 50.16 0 0 0
Industry

Final energy
consumption - Iron 0 0 0 0 0 0 0
and steel industry

Final energy

consumption - Non- 0 0 0 0 0 0 0
ferrous metal

industry

Final energy

consumption - Ore 0 0 0 0 0 0 0
extraction (except

fuels) industry

Final energy
consumption - Other 0 0 0 0 0 0 0
Sectors

Final energy

consumption - Other 0 0 0 0 0 0 0
non-classified

industries

Final energy

consumption - Paper 0 0 0 0 0 0 0
and printing industry

Final energy

consumption -
Textile, leather and g 25.08 0 0 0 0 0

clothing industry
. ] 4

2 April 2015, Waternet, Amsterdam Platform Linked Data
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R statistical analysis support

Input parameters

Here you can add input data to be used in your R script. Each input parameter can be either a table (data frame object in R) or a single value. To pass a table, you can select one of the time ser

Note: for each input parameter only one of the two settings (Query or Value) should be provided.

Data Frame (columns: date, value)

Delete |

R Variable hicp i Z
Query fr_hicp i Z
Value Z
Data Frame (columns: date, value)
Delet:
R Variable gdp i Z @J
Query fradp 1 4
Value Z
(Add input data) [Create new time series]
Script
Here you can specify the R script which will perform your analysis. In your script, you can:
= Draw an R chart and visualize it (by pressing Show as a chart)
= Generate a data frame and show it in a table (by pressing Show in a table).
- N
Scri hicp$date <- as.character(hicp$date); i Z
gdp$date <- as.character(gdp$date);
# converting the HICP input values to numeric
hicp$value <- as.numeric(hicp$value);
# converting the GDP input values to numeric
gdp$value <- as.numeric(gdp$value);
# Since hicp values are provided monthly, we need to preserve only the rows for January each year.
hicp <- hicp[ substr(hicp$date, nchar(hicp$date)-5, nchar(hicp$date)) == '-01-01', ];
# Calculate inflation rate and add to the HICP table
hicp$inflation <- c(NA, diff(log(hicp$value)));
# Calculate GDP growth rate and add to the GDP table
gdp$growth <- c(NA, diff(log(gdp$value)));
# Merge 2 tables by common date
merged <- merge(hicp, gdp, by = “date”);
# Calculate the sum of inflation and growth rate
merged$adjustedRate <- merged$growth + mergeds$inflation;
# Form resulting table
result <- merged[, c(“date”, “adjustedRate”)];
result;
o /

(Show asa chart] [Show ina table) (Delebe analysis]




Communicate results
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OpenCube Map View

Kaart
Meer info over deze MapView component.

Type of map

In order to view the map please select
one of the following map types:

[ Choropleth map g-J

OLAP-like browsing

Measure:105
The highest level of a
The period of time or

// Parcnaturel W "~ j
_/ régional des N\ e
Boulogne- ¢2p* &¢ maerai% Baille's =y
sur-Mer N )
b\
\{
NN
N
X

Fixed dimensions
Change the values of the fixed dimensions:

Need help with the wiki syntax? Have a look here.

X
} ORDER BY ?label’
}}

<br/>

?parent ?child.

== Visualisaties ==

== T=azl ===
Meer info over dezg

{{#widget: DataCube
defaultlLang = 'nl'
| useCodelLists = f
| dataCubeURI = '<

| asynch = true

Deze grafiek toont
De gegevens (de prc¢

<br/>
{{#widget: DataCube

title = 'Test’
| dataCubeConfiguy

{{ datasetURI =

CAddwidget e

Widget *

Data Cube URI *
Use Code Lists
Sparqgl Service
Default Lang
Ignore Lang
Asynchronously
Width

Height

fields with a * are required

( DataCubeBrowser

+)

<http://id.statistiek.vlaanderen.be/dz

i

| datasetViewConfig =

{{ xDimensionURI = 'sdnx-dimension:timePeriod’

The highest level of an educational programme the person has successfully completed- | hooggeschoold % |

The period of time or point in time to which the measured observation refers-




PublishMyData

. . .
¢ PublishMyData Case Studies About Us Our Blog
@ sw(rr, * Linked Data Platform Our work Who we are News and thoughts

% PUBLISH MY DATA

PublishMyData is our Linked Data publishing platform. It lets you serve your 5-star Open Data on the
web in a format that’s easy to understand, but it's also machine readable so data experts can exploit it.

With PublishMyData your organisation’s data can be used to far greater effect: linking with other,
related data and reaching a wider audience who, in turn, can manipulate it for themselves.

VIEW PRICING AND BUY







